INTRODUCTION
Rossle et al. in 1921 advocated a theme that the presence of silica in the silico-tuberculous lungs had benificial effects by producing productive changes on the tuberculous process. This conclusion was based on the data obtained from autopsy cases, incidence rate of tuberculosis patients in local districts where occupational silicosis was prone to prevail and the several results of their experiments on animals, and had been supported by several pathologists. Since then, however, a lot of informations have been accumulated and a number of objections have been raised against this opinion of Rossle et al. For an example, Akazaki et al., studied 49 autopsy cases of miners with pulmonary silicosis from Sado and Osarizawa Mine, of Mitsubishi Metal Mining Co., of which 36 cases or 73.5% of the total had pulmonary tuberculosis as a complication. In this study they confirmed that the tuberculous changes as a complication revealed to be of the exudative type in the majority of these cases.
Later on, Ishii, one of our coworkers, infected rabbits with tubercle bacilli before or after let them inhale fine dust of quartz from the said Sado Mine and demonstrated that the tuberculous changes in the silicotic animals were much more aggravated than those in the control animals. On the other hand, we have reports on clinical and statistical observations indicating that the manifestations of silicosis found in different mine districts pulluted by dust containing free silica differed from each other. In this connection a hypothesis that the developmental difference of silicotuberculosis depends on the quantity of free silica particles in the inhaled dust has been propounded (Sano) and yet it has not been experimentally tested. The present authors, aimed to verify the above assumption experimentally, and employed the same method as of Ishii using samples and M. Matsuoka of dusts from mines with high and low silica contents. 3. Tubercle Bacilli : Vital low-virulence bovine type bacilli were used for infection ; suspended in physiological saline so that 0.025 mg. of bacilli (the dosis found proper by preliminary tests) was contained in 0.5 cc. of saline.
EXPERIMENTAL MATERIALS AND METHODS

II. Methods
Sixteen rabbits were divided into 4 groups (detailed below) and to each of them control groups of simple silicosis and simple tuberculosis were assigned.
1. Group Ls of animals inhaled dust with low silica content for a short period (about 300 inhalation times within 268-474 days) and then infected with tubercle bacilli.
2. Group Ll of animals inhaled dust with low silica content for a longer period (about 500 inhalation times within 484-896 days) and then infected with tubercle bacilli.
3. Group Hs of animals inhaled high-silica content dust for a short period (as in Group Ls above) and infected with tubercle bacilli.
4. Group Hl of animals inhaled high-silica content dust for a longer period (as in Group Ll above) and then infected with tubercle bacilli.
Once or twice a day, the animals were put into specially constructed inhalation boxes which were placed in a semihermetic room containing the silica dust. A round of dusting consisted of 5 minute blowing by a 1 /3 hp. ventilation motor followed by one hour stay in the inhalation box so as, to have the rabbits inhale the dusty air spontaneously.
The number of dust particles in the inhalation boxes was listed in Table 1 .
After the inhalation period, the rabbits were given 65 days' rest without further inhalation, and then a hematogenous infection was made to all the animals by introducing 0.025 ffig. of low-virulence bovine type tubercle bacilli through their auricular vein 50 days after this, they were sacrificed by air embolism and their lungs and some other organs were examined . The data are shown in Table  II . As shown in the table, the silicotic changes in the Group Ls and control group (subjected only to dust inhalation under the same conditions) were slight and similar whereas the tuberculous changes were obviously more aggravated in the Ls group than the control group subjected only to tuberculosis infection, revealing the lesions larger and tending to be exudative in the former.
II.
In Group Ll:
The findings, similar in all the animals in the group, are given in in Group Hl subjected to inhalation of high-silica dust for nearly the same period and silicotic granulomata of the alveolar walls and the perivascular tissue were small with minimum collagenous fibres. The tuberculous changes, however, were found markedly aggravated, admitting that the degree of these changes vary individually. When we compared the findings of rabbit No. 53 with the mildest changes in the group and the control rabbit No. 2 with simple tuberculosis showing comparatively advanced tuberculous changes, the changes were obviously more advanced in the former than in the latter. In this group, the lesions were numerous and often of an exudative type, with occasional central necrosis. These necrotic foci were infested by some tubercle bacilli. These changes were more extensive with tendency to be an exudative form in this group than in Group Ls.
III. In Group Hs
The results are shown in The results are shown in Table  VI .
In this group, the individual findings also varied as in the preceding.
In the rabbits No. 52, 60 and 76, incipient but typical silicotic granulomata, and M. Matsuoka sometimes accompanying more or less perceptibele collagenous fibrosis, were found not only in the peribronchial lymph follicles but also in the alveolar wall. Despite more than 100 days elapsed after their last dust inhalation, often enough, aggregates of cells containing dust particles were found in foci of alveoli. The walls adjacent to such lesions were thickened and in some cases granulomata were beginning to be formed. The as sociated tuberculous changes were always far wider-spread than in the simple tuberculosis controls ; in particular, in No. 76 they were consisted mainly of exudative foci with extensive central necrosis. In comparsion ‡W Changes (L1) V Changes (Hs)
with the findings in Group Hs above, in this group the lesions were con siderably much larger both in size and number, and the tuberculosis was much more aggravated. In some cases, the lesions were well-encapsulated, productive in type, but the aptness to become exudative and necrosis were generally stronger here than in Group Hs. The changes in this group were more advanced than those in Group Ll too, both in extent and aptness to become exudative. The severity of the tuberculous changes in Groups Ll and Hl might be related with the abundance of dust cells in the alveoli. and M. Matsuoka In reviewing the above experimental results, we find that the tubercu lous changes in silicotic rabbits were always much more aggravated than in non-silicotic controls, regardless of difference of the free-silica content in the inhaled dust or the length of inhalation. The silicotuberculous changes tended to be more advanced in the groups subjected to longer exposure to dust, and in somewhat severer in the groups subjected to inhalation of dust with higher silica content, though the degree was much lower than the former group.
In the rabbits made to inhale dust with high-silica content, the ac cumulation of dust cells in the alveoli was larger than in the other rabbits, and among rabbits made to inhale dust of the same silica content, those subjected to more frequent rounds of inhalation had more dust-cells in their lungs.
It may be readily understood that in the lungs, having (anatomically) intricate vascular and air way systems with oxygen supply suitable for the growth of tubercle bacilli, the tubercle bacilli would be more apt to be detained there when hematogenous infection is effected after dust inhalation, than in normal lungs, and that the detained bacilli would aggravate the pathological changes, with their own virulence together with the organ disposition of the lung and further by the pernicious effect of the inhaled dust. suggest that the very existence of dust particles or dust-cells in the alvoeli plays a major role in the tuberculous process. At least, we cannot neglect this fact in discussing the status of tuberculous changes associated with pneumoconiosis. We might here cite the report of Kettle (1924) who made relevant experiments, in different sites and by a different method of ours. He found in white rats that following subcutaneous injection, the tubercle bacilli were largely proliferated in the sites where silicic acid was abundant, and expressed that silica dust may serve in fostering the growth of tubercle bacilli. Price (1932), Gardner (1934) , Vorwald (1937) and Holzapfel (1941) concurred with him. In our experiments, we found that the longer the exposure of the animal to the dusty air the larger the accumulation of dust-cells in the alveoli. From such finding, it may be inferred that the quantity of silica dust or dust-cells accumulated in the alveoli influence the development of the tuberculous changes, perhaps due to the glutting of the phagocytes in the alveoli with silica dust particles, leading to drastic enfeeblement of their natural anti-tubercle-bacillus function. 2. In groups of animals subjected to nearly the same rounds of dust inhalation, the tuberculous lesions were somewhat more aggravated in the animals subjected to inhalation of dust with high silica content than those given low silica content, but the difference was rather slight.
3. In the groups made to inhale dust with the same silica content, the animals subjected to more rounds of inhalation showed higher aggrava tion of the tuberculous lesions, in number, size and tendency to exudative changes, than those subjected to lesser rounds of dust inhalation. . 4 . The higher accumulation of silica-dust carrying cells in the cases with higher aggravation of the tuberculous changes seems to suggest that in accounting for the development of silico-tuberculous lesions we must pay more attention to the total amount of silica, especially, the dysfunction of the phagocytes due to their satiation with silica particles,'-,rather, than to the content of free silica in the dust. The exudative tuberculous focus the largest in all the animals.
